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A METHOD FOR THE DIRECT TRANSFORMATION OF
HEAT ENERGY INTO ELECTRICAL ENERGY

I. K. Wl'fel'dt

A defect in all known means of directly transforming heat energy
into electrical energy with a converter with non-linear capacitors
1s that, 1in order to operate the converter, 1t 1s necessary 1in all
these methods to obtaln a power supply from a storage battery. This
leads to a substantial increase in the welght and dimensions of the
converter, a decrease in Jits reliable efficiency, and complication in
its use.

The proposed method excludes the necessity for initlal capacitor
activation in the sources and enables us to ralse the efficlency and
functional reliability of the energy converter, and also to lower 1its
welght, dimensions, and inertia.

This 1s attalned by connectling a capacitor together with a linear
inductance into a circuit operating at parametric resonance at a fre-
quency half of that at which the dielectric heats.

The essence of the method consists in alternately heating and
cooling the capacltor, the dielectric of which possesses a penetrablility

which 18 a function of temperature. As a result of a change in the
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capacitance of the capacitor a variable electric current is excited
in the circuit.

The drawing shows & circult i1llustrating the parametric resonance
method of converting heat energy into electrical energy.

The basic element of the circult 1s the ferroelectric non-linear
capacltor 1 connected in the clrcuit together with inductance coil 2
and reslstance 3.

At the moment of starting there 1s some very slight initial charge
on capacitor 1. When the stream of heat impinging on the surface of
the capacltor changes, the temperature of the capacitor's dielectric
also changes, which leads to a decrease i1n the penetrablility of the
dielectric and consequently in the capacitance of the capacitor. Thus,
heat energy has accomplished work counter to the forces of the elec~
trostatic field, as a result of which the electrical energy in the
capacltor increases. The capacitor then discharges into inductance
2 and 1ts energy goes over into magnetic energy. After a quarter-cycle
the current in the circult is agaln equal to zero, but the capacitor has
overcharged itself to voltage which is greater than the original one by
an amount proportional to the energy added to the oscilllating circuit.

By intermittently acting with a stream of heat on capacltor 1 of
the osclllating circult in which apparent sources of electric current
are lacking electrical oscillations are excited in it, 1.e., the direct

transformation of heat energy into electrical energy is obtained.

SubJect of the Invention

A method of directly transforming heat energy into electrical
energy by intermittently heating and cooling a non-linear electrical
capacltor with a dielectric, the penetrabllity of which is a function

of temperature, for the excitatlion of an alternating current as a
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result of the alternating change in the capacitance of the capaclitor,
differing in this, that in order to raise the efficlency and functional
reliability of the energy converter, and also to decrease its weight,
dimensions, and inertia, the indicated capacitor together with a

linear inductance is included in a circuit functioning at parametric

resonance at a frequency half that of the dlelectric heating frequency.

FTD-TT-62-759/14 2+4 -3-



DISTRIBUTION LIST

DREPARTMENT OF DEFENSE Nr. Copies MAJOR AIR COMMANDS Nr, Coples
APSC
SCPTR 1
_ AEDC (AEY) 1

HEADQUARTERS USAF : ASTIA 25
TD-Bla 5

APCIN=-3D2 1 7D=-B1b 3

ARL (ARB) 1 SsD (SSF) 2
APGC (PGF) 1
ESD (ESY) 1

OTHER AGENCIES : RADC (RAY) 1
AFSWC iswp 1

CIA 1 ARMTC (MTW 1

NSA 6

AD 2

ors 2

AEC 2

PWS 1

NASA 1

RAND 1

FTD-TT 62-759/142+4 4



